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Abstract
Objective: To investigate whether the knowledge, safety, and health screening behavior of women using an online resource to obtain hormonal contraceptives (HC) without a health care examination was similar to women who obtained HC in the clinic.
Methods:
Women who accessed HC prescriptions online and those that obtained prescriptions during an office visit were surveyed regarding knowledge and risks of HC.
Knowledge of the contraindications to HC use and for awareness of possible dangerous complications of HC was assessed using two multiple choice questions. A score with actual and false contraindications and a score with actual and false dangerous complications associated with HC were calculated from the survey. The two outcomes were the proportion correct out of all contraindications or complications (total score) and proportion correct out of the true contraindications or complications (final score). Tests of equivalence were used to compare the mean scores between the two populations. The criteria for the equivalence of the online population to the clinic population occurred when the bounds of the 95% confidence interval of the mean difference did not exceed one and a half questions difference for the total score and one question difference for the final score
Results: Online users (n = 243) were older, more affluent, more educated, and more likely to be insured than clinic patients (n = 161 (4) . The risks of OCs are still lower than those associated with pregnancy (5). The safety and efficacy of hormonal birth control has been well documented (6, 7) . In fact, hormonal contraception represents one of the most extensively studied classes of medications, with a low incidence of serious complications from chronic use (8-1 0).
Despite this safety record, over-the-counter (OTC) status for oral contraceptives remains controversial. Opponents argue that OTC status for hormonal birth control would reduce health care screening for women and that OTC status would increase the population risk by allowing women with contraindications to hormonal contraception (HC) access to the products. Proponents counter that a woman's health screening should occur during a well-woman visit, and that HCs are safe drugs that can effectively prevent unintended pregnancies and thereby reduce abortions, both of which are riskier than HC use. As over half of the pregnancies in the U.S. are unplanned, this is an important debate for women (11 ) .
Traditionally, breast and pelvic exams have been required to obtain hormonal birth control. When oral contraceptives were first introduced in the 1960s, less was known about the health risks and a complete medical examination was the standard of care. Now that more is known of the risks and long-term consequences, it is clear that a focused exam is more appropriate. The requirement of a pelvic examination can be a barrier to many women trying to obtain contraception, especially young women. The financial barriers to health care exams may also present a burden to the 28 percent of the 43 million uninsured in the U.S. are women of childbearing age) (12, 13) . Although averting cervical cancer is an important health screening intervention, birth control is used for the prevention of unplanned pregnancy and contraindications to use are not screened with traditional breast and pelvic exams. The best screening for the risks of contraception is via a thorough medical history and a blood pressure measurement.
Counseling and screening for sexually transmitted infections can still be performed during the appointment without a physical exam, now that better collection methods have been developed (14) .
As providers have become more knowledgeable about the safety of hormonal contraception, the standard of care has been changed to no longer require a breast and pelvic exam before prescribing contraception (14 ) . These exams are now viewed as part of the routine health care screening undertaken during a well-woman visit (15, 16) .
Annual Pap smears are no longer standard outside ofthe U.S. As early as 1994, the U.S. women's health-related internet use (23) . Lack of access was related to perceived lack of usefulness of the internet as an information source, unfamiliarity with the technology, and financial barriers. Therefore any internet health service would have to take these factors into account in order to reach a large proportion of women.
Adolescents are also very likely to use the internet. A survey of internet users aged 15 -24 years found that 90 percent had been online and that 7 5 percent sought health information (24) . For confidential issues like birth control, it provides a way to investigate these concerns without adult intrusion. The internet was found to have an important place among adolescents' health information sources (25) . But like older women, the usefulness of the internet depends on access.
Given the wide use of the internet by the public, especially for seeking health information, a next step could be to incorporate the internet into clinical practice.
Psychiatrists have already begun using email as a communication tool with their patients (26) . Online communications have been predicted by some to replace a substantial amount of face-to-face encounters with a clinician (27) . But there has been little research into how effective these online health services are at present. A review of the literature of computerized educational interventions demonstrated that they can be a beneficial complement to, rather than a substitute for, in-person time with physicians (28, 29) .
In 2004, PPCW became the first family planning providers in the nation to offer an online program, "Hormones with Optional Pelvic Exam" (HOPE) that allows qualified women to obtain prescriptions for contraception through the internet. To explore the hypothesis that the internet can be an adequate replacement for a face-to-face appointment to obtain HC, we investigated whether the knowledge, safety, and health screening behavior of women using an online resource to obtain HC without a health care examination was similar to women who obtained a prescription through an in-clinic encounter.
Chapter 2 -Materials and Methods

Participants
The First-starts (non-refill appointments) were chosen to reduce the confounding introduced by receiving the education about hormonal contraception multiple times from similar visit types. Women could have used any kind of birth control in the past and could have received services from PPCW in their other programs, but not from the HOPE programs. The clinic women were offered the survey when they were checking out after their appointment and the online women could follow the link at the last page of the website, so both groups of women had been exposed to education regarding the risks and contraindications to hormonal contraception before they knew about or took the survey.
In both groups of women, extensive education about birth control options and the risks and benefits of each method are given. Women in both groups who participated were compensated two movie tickets.
In the clinic, PWOP patients check in at the front desk and are given a contraceptive booklet which has a brief description of all methods PPCW offers and then the specific fact sheet on the method they desire. They fill out a medical history upon check-in which is then reviewed by a nurse. They are weighed and have their blood pressure and height measured. At that point, the desired method of contraception is discussed and instructions are given for use. Providing there are no contraindications, the birth control would be dispensed.
Clinic patients were invited to participate in the survey at the time of check-out.
Support staff identified eligible participants by checking the encounter form for a special symbol endorsed by the clinic nurse indicating the patient had participated in the PWOP program. The support staff asked patients if they had a few minutes to fill out a survey for which they would receive two free movie tickets.
On the PPCW website, HOPE patients are first asked to give their credit card information (a credit card is required to complete the transaction). Patients then complete a sexual and contraception history. Following this, women answer comprehensive questions about their past medical history, social history (including tobacco, alcohol, and intravenous drug use and exposure to domestic violence), and family history. They are then requested to provide demographic information. A nurse then reviews the patient's request for birth control and calls the patient to discuss the application. The nurse also talks about the contraindications to and possible side effects of HC and when to call a provider about dangerous complications that may occur from HC. Women can also browse standardized PPCW fact sheets regarding contraception that are available online through the Online Health Center (30) . The patient must get a blood pressure measurement from a pharmacist or provider and fax it to PPCW. If there are no contraindications, they receive one month of HC. At the end of this month, they must fax another blood pressure measurement, and provided that this measurement is within normal limits, they are then prescribed a year's supply ofHC.
Questionnaire
The questionnaire was designed to identify knowledge of the risk factors of HC and collect demographic data about the women using the services. The paper survey and the web-based survey were identical in content to one another, aside from one question ("Why did you go into Planned Parenthood instead of using Planned Parenthood's online services to obtain hormonal contraception?") (Appendix A). Aside from this question, the two surveys differed only in the method of dispersal and environment in which the subject entered information.
To address the primary hypothesis that the knowledge of the risks of HC is not equivalent between the online and clinic populations, two knowledge questions were presented first. The questions were developed by the authors using PPCW' s material regarding risks of HC, using their wording whenever possible. These risks are generally agreed upon criteria for contraindications to use and potential dangerous complications from HCs, using PPFA, FDA, and WHO consensus information (17) (18) (19) (20) .
Question 1 asks the participants to identify the correct contraindications to HC from a list of 11 possible choices (Table 1 ) . Seven out of the 11 are actual contraindications (e.g. "blood clots in veins or arteries"). The other four are not contraindications related to HC (e.g. "iron deficiency anemia"). These were put into the survey to discriminate between the participants' higher level of knowledge of the risks of HCs and their ability to guess correctly. Question 2 asks the subjects to correctly identify potential dangerous side effects (e.g. "red, swollen, or painful leg or arm") of HC from a list of 10 possible side effects ( Table 2) . Of the 10, five are actual potential dangerous side effects of HC, and five are not dangerous potential side effects (e.g. "joint pain"). To assess whether the two populations were similar, basic demographic information was collected. Information about the main form of contraception in the past year was also collected to ascertain potential confounding by previous contraception use.
Additional questions were asked about Pap smear history, decision regarding use of the either the website or clinic, satisfaction with the online or PWOP service, and whether or not their insurance covered birth control. Questions were either true or false, multiple choice, or 5-point Likert scale.
To improve clarity and readability, the survey was edited by an employee of the Oregon Department of Human Services (DHS) who creates surveys for DHS and has extensive survey experience. Twenty highly educated people associated with the medical fields (medical students, residents/fellows, faculty, nurses practitioners, and doctors) were asked to take the questionnaire in an ad-hoc validation of the survey questions.
There were pre-defined correct and incorrect answers to the knowledge questions and the survey wording was discussed with these participants to ensure that the questions accurately assessed knowledge of the risks of HC.
Outcomes
A score was calculated for each knowledge question based on the number of subquestions answered correctly. The two outcomes were the proportion correct out of all contraindications or complications (total score) and proportion correct out of the true contraindications or complications (final score). The false sub-questions were taken out of the final score as knowledge of actual risk factors of HC was the desired outcome, not the women's test-taking abilities.
Statistical Analysis
A two-sample t-test of equivalence was used to assess whether the mean percentage correct was equivalent between the two populations (31 ). We took this approach because the scientific hypothesis of interest was that the two groups do not differ, and thus the traditional statistical hypotheses are reversed, i.e. the null hypothesis was that, compared to women receiving health care in the clinic, an online resource would not adequately educate women about HC risk factors. The alternative hypothesis was that the online population had an equivalent knowledge of the risk factors of HC as the clinic population. The two populations' knowledge was considered equivalent when the upper and lower bounds of the 95% confidence interval of the mean difference did not exceed one and a half questions difference for the total score (Q1 = 13.6%; Q2 = 15%) and one question difference for the final score (Q1 = 14.3%; Q2 = 20%). This was deemed a clinically significant difference because the final scores were made up of only the major risk factors of HC; therefore having even one question difference among the populations was considered harmful.
To understand patterns of differences or similarities, further analysis was used to compare the proportion correct on individual sub-questions. A clinically meaningful difference was set at 2: 15% difference on the upper bound of a 99% confidence interval, to account for multiple comparisons, as Bonferroni adjustment is too conservative for this number of comparisons (32) . All analyses were completed using SPSS (version 13.0; SPSS Inc, Chicago, IL).
Chi-square tests were calculated to compare our sample with the overall HOPE population at PPCW and were also used to measure differences in demographic factors between the clinic and the online populations (age, race/ethnicity, education, income, language spoken at home); health insurance status; and main form of contraception used in past year. Age, education, and income were given in ranges ( Table 3 ). The following categorical variables were reduced to dichotomous variables due to low numbers: race/ethnicity (white and not Latina, not white and/or Latina); language (English, not English); health insurance status (yes, no); and main form of contraceptive in the past year (hormonal, not hormonal).
To assess whether the knowledge was equivalent in a demographically similar population, a restricted sub-group of data were analyzed based on age, as it was the major marker of income, education, and health insurance status differences. ANCOV A was used to obtain the standard errors to generate the confidence intervals for the test of equivalence between the mean scores of the two populations after adjusting for the possible predictive or confounding variables. The middle age groups were chosen, 20 -24 and 25-29, and combined. 
Chapter 3 -Results
Participation
There were 267 users of the HOPE online site during the study period, and 243 completed surveys, for a response rate of 91.0%. A total of 171 clinic surveys were returned, 161 of which were complete. We could not obtain a record of how many firststart PWOP patients were seen during this time. There is only a record of how many total PWOP patients, rather than specifically first-start patients, were seen during that time.
Therefore, we cannot calculate an accurate response rate for our questionnaire. Based on the number of total PWOP patients seen during the study period, the estimated response rate was 11.63%. This is an underestimate because many of the women seen at that time were refill patients and were thus ineligible for the survey.
The demographic characteristics differed substantially between the clinic and online groups ( Table 3 ). The two populations differed on all measured demographic variables aside from race (80.7% of the clinic population and 85.6% of the online population was white) and language spoken at home (92.5% of the clinic population and 96.3% of the online population spoke English). Ninety-one percent of the online and 69.1% of the clinic population would recommend the services to a friend or family member. * Statistically significant at p < 0.05 level
Descriptive Statistics
The study sample (PWOP and HOPE) differed significantly from the general PPCW population (which included 22,052 women at all PPCW clinics and online). Our total study sample was significantly different from the general HOPE population by income (more affluent; p < 0.0001), age (older; p = 0.0371), education (more highly educated; p < 0.0001), and insurance status (less likely to have insurance; p < 0.0001), but not race (Table 4) . When comparing the PWOP clinic study group and the general PPCW population, without the HOPE online study patients, they also differed by income (more affluent; p < 0.0001), age (younger; p < 0.0001), education (more highly educated; p < 0.0001), and insurance status (less likely to have insurance; p < 0.0001), but not by race (Table 5) . When the HOPE online study population was compared to the general PPCW population, they too differed by income (more affluent; p < 0.0001), age (older; p < 0.0001), education (more highly educated; p < 0.0001), and insurance status (less likely to have insurance; p < 0.0001), but not by race (Table 6 ). 
Equivalence of Knowledge
The overall scores for each population are given in Table 7 . The two study populations (PWOP and HOPE) had equivalent total scores on the contraindications to HC (Question 1) and on the warning signs of serious events related to HC (Question 2).
A final score was computed by removing the false sub-questions, and the mean percent correct scores improved in both populations. The criteria for the equivalence of the HOPE online population to the PWOP population was when the bounds of the 95% confidence interval of the mean difference did not exceed one and a half questions difference for the total score (Q1 = 13.6%; Q2 = 15%) and one question difference for the final score (Q1 = 14.3%; Q2 = 20%). By these criteria, the scores between the groups were statistically equivalent to one another for all comparisons. Performance on the individual sub-questions was examined to see how the women scored on specific contraindications or complications (Tables 8 and 9 ). While the knowledge of the two groups was equivalent, it was important to consider the patterns of performance, as the scores were composites of individual sub-questions. Most questions had a high percent correct for each group. The HOPE online population did significantly worse (believed false contraindications were actual contraindications, favoring safety) on three ("thyroid disease," "irregular periods without heavy bldg," and "recent abortion") out of the four false contraindications (Question 1) and the PWOP population did significantly worse on the other ("iron-deficiency anemia"). The PWOP population scored significantly worse on the false complications (Question 2). On the actual contraindications, the HOPE online population had equivalent knowledge as the clinic patients, except for the "liver disease" contraindication, on which they scored worse than the clinic patients. In contrast, the PWOP population's scores were less than equivalent on the "migraine with aura," the "age over 35 years and smokes cigarettes," and the "hypertension" sub-questions. Again, the PWOP population's scores were lower than those of the HOPE online population, but only two of the five were statistically significant after controlling for multiple comparisons. The online population had equivalent knowledge on all of the individual symptoms of possible complications of HC. t Online population does not have equivalent knowledge using < 15% difference.
t Clinic population does not have equivalent knowledge using < 15% difference. * Actual possible symptoms of complications from using hormonal contraception. t Clinic population does not have equivalent knowledge using < 15% difference.
Sub-analyses
A sub-analysis was done, limiting the two populations by age, using a one question difference for equivalence (Table 1 0) . In this analysis, the two populations still had equivalent knowledge of the contraindications to use of hormonal contraception. The online group actually had superior knowledge of the complications in the matched population. Within this sub-population of those between 20 -29 years of age, knowledge of the contraindications/complications of HC does not vary between the two populations after controlling for additional demographic variables, using a multivariable approach. ± Clinic population does not have equivalent knowledge using < 15% difference.
Chapter 4 -Discussion
Access to contraception is a difficult challenge for many women. Services that can increase access may have a positive influence on family planning and can result in a reduction in the rate of unintended pregnancy. One possible way to increase access to contraception is to offer prescriptions online to qualified women. A concern about increased access is that women who should not use HC may use it inappropriately.
PPCW is the first family planning provider in the United States to offer prescriptions for HC online and provided an opportunity for us to assess the concern that women who do not have an office visit are less informed. In this thesis, we studied the knowledge of the risk factors of HC and found no substantial reason to be concerned.
Population Characteristics
The women who used the online resource to obtain prescriptions for HC were older, more likely to have health insurance, more highly educated, have higher incomes, less likely to be Latina, and more likely to have used hormonal contraceptives in the past year than women who acquired their prescriptions through an office visit without having a pelvic exam. These data show that the population of women who self-select to use an online resource to obtain HC represent a more affluent, educated, and older population than women seeking contraception in general.
The self-selection that occurred with the online population is not unexpected. In addition to preference of method, there are barriers to using computers for many women.
Despite the near ubiquity of computers, access is still limited. A credit card is necessary to pay for the online prescription and if one does not have insurance, the prescription ends up being more expensive than visiting the clinic. This is because many of the family planning grants to reduce the cost of birth control are not accepted when obtaining HC from the online service. Privacy issues may also affect women's performance. The different environments may affect how the surveys are taken, for example women may be more candid online in the privacy of their homes, some may find the website more appealing with colors and radio-buttons, or others may find the paper survey easier to read. At this point in time however, it appears that women who are using the online resource are as knowledgeable as women seeing a provider in person to obtain HC.
Equivalence of Knowledge
We found that this online population had equivalent or better knowledge regarding HC contraindications and complications as compared to women who visit a provider in the office, even after adjusting for age, education, income, insurance status, race/ethnicity, language spoken at home, and main form of birth control used in the past year. Both populations of women in our study had high levels of knowledge of the risks of contraception. Mean scores for the PWOP and HOPE populations were 81.10% and 85.01%, respectively on Question 1 and 77.64% and 82.14% on Question 2. This is comparable or higher to other levels of patient knowledge in the medical literature (33, 34) . 
Age
In this study, the biggest contributor to the dissimilarity of our populations was the age of our subjects. After controlling for confounders in a sub-analysis of restricted age, women's scores did not differ. Equivalence or superiority was found in this balanced sub-group of women, which is reassuring. Age was chosen as it appears to be the underlying confounder that accounts for the variation in other variables. For example, if a woman is 16 years old, her education level and income no longer indicate her socio-economic status. Since a major proportion of the clinic population was younger than 18 years, age becomes the major confounder and renders the other variables less useful. There were not enough data to allow further sub-group analysis to restrict more than one demographic characteristic.
Access to the online HC site may be more difficult for teenagers than other women because of the credit card requirement or privacy issues. Younger people may be less likely to have credit cards. It is also possible that teenagers do not wish to have evidence that they are using family planning services on their home computer. As the use of credit cards becomes more widespread among teenagers, for example using debit cards for allowance payments, questions will be raised about the safety of such an online resource. Teenagers are more likely to be computer savvy than older women so once the barrier of credit card use is removed, safety concerns specific to teenagers must be addressed. Future studies could focus on the question of knowledge of the risk factors of HC within populations of teenagers.
The primary interest of this study was whether this new online technology is as safe as the existing education that women receive in the clinic. Tests of equivalence were used to see if the online population had equivalent knowledge of the risks of HC to the clinic population. We did not specifically set out to understand the mechanism of differences, if found. The observation that the clinic population scored lower raises questions as to whether this group of PWOP women needs enhanced education. Further studies specifically targeting at-risk PWOP women could address this concern. However, the differences in the two populations confound our ability to determine if at-risk women would perform poorly or not.
Strengths
This study provides important information characterizing a population of women who self-selected to use an online resource to obtain HC. As PPCW are the first family planning organization to provide contraceptive prescriptions online, this is critical information, especially as plans move forward to make this a national program within Planned Parenthood Federation of America. In addition, this study achieved its predefined power by enrolling enough subjects to be able to make statistical inferences regarding equivalency of knowledge.
Our study captured the online population in a comprehensive manner. It is clear by the high response rate online that those results are representative of the women who use the online resource and by the fact that the survey was offered to all first-start patients who obtained HC online. These results give us confidence that the scores of the online patients are representative of the group of women who are using an online resource to obtain HC at this time.
Limitations
There are weaknesses in our study, as with all surveys. Some may have influenced the outcomes, but give us a deeper understanding of who uses an online resource to obtain HC. Our PWOP population of women was not representative of PPCW patients obtaining HC in general. They differ in income, age, education, and insurance status but are of the same race. Therefore the conclusions drawn about our population cannot be generalized to the PPCW patient population. These differences may be related to the fact that our sample was restricted to new-starts in each program, who differ perhaps from women seeking refills. New hypotheses may be generated from these data that can better address the differences in the populations.
Future studies may want to restrict their study to adults. When the analysis was restricted to women 20 years and older, the populations were still equivalent. Matching women for their demographic characteristics would have been another strategy to strengthen the data, although this would also require much larger sample sizes.
Randomization is another approach for making the conclusions more robust, although in this situation it was not possible as women make their own choices about which medium through which they obtain their contraception.
Another limitation of this study is that it is unclear if all eligible women in the clinics were offered the survey. After the initial momentum of giving the survey ran out, the rate of survey delivery slowed. There were periods of time when the surveys were not offered because of lack of movie ticket reimbursements. These may have introduced some unforeseen bias into the clinic population. Selection bias may also have been introduced by who chose to respond. The clinic subjects do not appear to be representative of all the HOPE patients who use the clinic. Furthermore, the choice of movie tickets as incentives may have selected towards a particular group of women.
Since these data do not provide insight into the expected knowledge of lower income, younger women with less education using an online resource, conclusions cannot be generalized to these at-risk women. It is possible they would also have equivalent knowledge of the risk factors of HC if they used an online resource but we do not have the data to make that assertion.
Chapter 5 -Summary and Conclusion
The use of computer-assisted patient education has increased in the last decade.
Computers have been integrated into schools and businesses, but not as well incorporated into health care settings. A 2005 review of multimedia patient education concluded that there is a paucity of studies investigating computer-assisted patient education in the medical literature (38) . This may be due to a lack of confidence in computer education, an over-valuing of face-to-face contact with a provider, low reimbursements for patient education, or licensure laws. Computer-assisted patient education can be an appropriate technology for increasing access to contraception. HC are safe, effective, and wellstudied drugs that may achieve over-the-counter status in the near future (4, 6, 10, 14) .
Computer-assisted patient education and online prescriptions may be a valuable bridge until that occurs.
A major hurdle to online access is ensuring that women receive equivalent care as they would receive in-person. Our study demonstrated that the current online population at PPCW has equivalent knowledge of the risk factors of HC. A comparison of the demographics of the two study populations shows that the online group is older, more affluent, and has a higher education level. This clearly has implications for expanding online access to groups who are not currently using the online service. Before targeting the program to other populations, future study is needed to determine their knowledge levels. Designing an online system that assures an equivalent level of knowledge would go a long way toward helping to safely increase contraception access for women. 
